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From this data it seems evident that the phenomena of ingotism
are a great deal less developed in the very soft carbon steel which we
have now tested than in the medium nickel steel which we examined
previously. This of course could be forseen when taking into account
the known fact that those phenomena are due mainly to the wide ferrite
network, which does not'exist in very soft steels. In fact, ferrite consti-
tutes the fundamental plastic mass of metal in low carbon steels, while the
pearlite which fills the meshes of the ferrite network in the cast medium-
hard steels forms but small islands in the former, which of themselves
can not modify appreciably the continuity of the plastic mass. This
fact is illustrated by Fig. 78, which shows at 100 dia. the structure of this
low carbon steel as cast.

Bearing in mind the observations already made in the previous
sections regarding the specific function of the wide, open network of
ferrite, it would be superfluous to insist further upon this point.

As far as the numerical values of the physical properties are concerned;
the data just given show clearly that the variations which may be ob-
tained by homogeneity heat treatments are a great deal smaller in range
for the very soft steels of the general analysis given than for the medium-
hard nickel steel which was previously investigated.

136. From the point of view of steel casting practice the data which
have been recorded up to this point constitute a clear confirmation of
what has been already said in the previous sections on this same subject.
It is possible by the use of low carbon steels, to obtain steel castings
with relative facility which possess good mechanical characteristics, and
are especially free from brittleness, even when all stages of their manu-
facture are not supervised by exceptionally competent and experienced
men. But in such cases, it is necessary to restrict the manufacture to
products of low elastic limit.

However, in the manufacture of steel castings with high tenacity
and particularly with a high elastic limit, it is necessary to resort to the
use of medium alloy steels, and special care in the selection, execution
and control of all the phases of the manufacturing process becomes in-
dispensable in order to avoid very dangerous accidental irregularities in
the quality of the products. Therefore such can be conveniently manu-
factured only in plants having the most perfect manufacturing equip-
ment and control, with a thoroughly experienced organization at its
disposal.

Later on I shall have occasion to mention some examples showing
how it is possible to obtain consistently uniform acid open-hearth steel
castings of -high tensile strength and elastic limit, whose mechanical
properties indicating quality either singly or as a whole are equal and
even superior to those of the best forged steels. This in case the castings
are submitted to the necessary heat treatments.